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VARIABLE CONSTANT VOLUME COOLING /HEATING UNIT 

5 Claim of Priority 

This application claims the benefit of U.S. 
Provisional Application No. 60/428,344 filed on November 
22, 2002. 
Background 

10 Buildings and other structures must be cooled 

and heated as simply and efficiently as possible. A past 
example of a cooling and heating system is shown in U.S. 
Patent No. 3,636,721 to Rex (hereinafter the x 721 
patent). The x 721 patent primarily discloses a control 

15 system for a thermal storage tank where excess heat is 
stored during occupied hours and used to heat the 
building during unoccupied hours without running the 
refrigeration machine, thus increasing efficiency of the 
system. 

2 0 The x 721 control system is capable of cooling 

or heating any zone. All ventilation loads, exterior 
building transmission loads, interior people loads, 
equipment loads, and solar loads can be satisfied with 
this system. The *721 disclosure calls for a four pipe 
25 system which employs a pair of chilled water mains piped 
to a cooling coil and a pair of hot water mains piped to 
a heating coil. Both coils are located within the fan 
coil unit and each zone (room or space) can thus be 
cooled or heated year round. 

3 0 There are other systems used to cool or heat a 

building which employ a single pair of mains, wherein 
during the heating season (winter) hot water is piped to 
a single coil within the fan coil unit to heat the zone, 
and wherein during the cooling season (summer) chilled 



water is piped to the single coil within the fan coil 
unit to cool the zone. This is called a two pipe system. 

This type of two pipe "changeover system" can 
deliver less than desirable results during the spring and 
5 fall of the year, because cool mornings require hot water 
in the mains and sunny afternoons require chilled water 
in the mains . Changeover can be thus be lengthy 
resulting in less than desirable conditions in the zones 
or spaces or rooms. Additionally, the cold North 

10 exposure side of the building may require heat while the 
sunny South exposure side of the building may, at the 
same time, require cooling. This necessitates sub-zoning 
of the building exposures with attendant zone valves and 
additional piping systems. This all results in a much 

15 more complex and expensive system. 

There is a need for a better system which can 
readily heat or cool any zone regardless of the time of 
the year. 
Summary 

20 The present invention is for a variable 

constant volume cooling/heating unit and system. The 
system comprises a single chilled water supply pipe, a 
single hot water supply pipe, a single return pipe, and a 
control system on a single coil in a fan coil unit which 

2 5 can heat or cool any zone regardless of the time of the 

year, that is (regardless of the season) . 

A variable constant volume cooling/heating unit 
is provided. A hot and cold water is supplied to the 
unit to heat and cool the room or space. There is a two 

3 0 position three way valve, a warm water runout pipe for 

supplying warm water, a cold water runout pipe for 
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supplying cold water, with the warm water runout pipe and 
cold water runout pipe connected to the two position 
three way valve. A modulating three way valve is 
provided such that that a supply pipe connects to the two 
5 position three way valve and modulating three way valve. 
The modulating three way valve is located downstream from 
the supply pipe. A pump is located downstream from the 
modulating three way valve, and a water coil having a 
coil outlet is located downstream from the pump, the pump 

10 for pumping water through the water coil. There is also 
a return water main and a return water runout pipe, the 
return water runout pipe connecting between the coil 
outlet and the return water main, the return water runout 
pipe connected to the coil outlet for receiving the flow 

15 of return water and connected to the return water main. 
A connecting pipe connects to the modulating three way 
valve and return water runout pipe and is for allowing 
return water to flow to the modulating three way valve 
and, wherein the modulating three way valve is for 

20 allowing all, a portion of, or none of the return water 
to flow there through. 

A thermostat is provided for controlling the 
two position three way valve, modulating three position 
valve, pump, and a damper which controls the flow of 

25 incoming outside air. 

The unit may be mounted above the ceiling of 
the room it is supplying There is also a ceiling return 
mounted to the room ceiling 
Description of the Drawings 

3 0 FIG. 1 shows a schematic cutaway view of the 

variable constant volume cooling/heating unit. 
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Detailed Description 

Turning now to FIG. 1, shown therein is a 
partially cutaway view of the variable, constant volume 
cooling/heating unit 100. This unit 100 may be mounted, 
5 for example, above the ceiling (not shown) of a zone, 

room, or space 20. A three pipe air conditioning system 
102 is provided comprising a cool water main 15, a warm 
water main 16, and a return water main 17. The cool 
water main 15 leads to the cool water runout pipe 15A, 

10 the warm water main 16 leads to the warm water runout 

pipe 16A, and the return water runout pipe 17A leads to 
the return water main 17. The cool water main 15, warm 
water main 16, and return water main 17 lead from the 
central equipment room (not shown) which supplies the 

15 cool water and warm water. After passing through the 
unit 100 the return water may be returned through the 
return water runout pipe 17A to the return main 17 . The 
return water main 17 then returns to the central 
equipment room. Central equipment rooms typically have a 

20 refrigeration machine for generating hot and cool/cold 

water and are known to those having ordinary skill in the 
art . 

The a water coil 2 is positioned in the unit 
100 and is for accommodating warm water or cool water 

2 5 flow. A blower/ fan 1 draws room air into the variable 
constant volume cooling/heating unit 100 and blows 
conditioned air out of the unit 100 into the zone 20 
through the supply air outlet 6 in the direction of the 
arrow designated G. 

30 Air from two sources is mixed in the air mixing 

section 8. The first source of air for the air mixing 
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section 8 is outside air which is drawn into the air 
mixing section through the ventilation air inlet 4 . 
Outside air, indicated by the arrow designated F, enters 
through inlet 4. Also, the incoming air passing through 
5 the ventilation air inlet 4 may be modified before it 
passes through air inlet 4. For example, if outside 
temperatures are extremely low, it would not be desirable 
to move this cold outside air directly through the 
ventilation air inlet 4 and then directly into the 

10 cooling/heating unit 100. Rather, the extremely cold air 
may be modified, for example warmed and humidified, 
before it enters the ventilation air inlet 4 . The rate 
of inflowing air through the inlet 4 is controlled by a 
two position damper 4A. 

15 The second source of air for the air mixing 

section 8 is air from the zone or room 20. This return 
air is drawn into the air return section 8 in the 
direction of the arrow designated E through the return 
air inlet 5. The return air passes through a grill with 

2 0 an integral filter 3 which filters the return air so that 
dust particles are not recirculated into the coil 2 or 
into the zone or room 20. The return air from the zone 
or room 2 0 and the outside air from the ventilation air 
inlet 4 are drawn into and moved out of the air mixing 

25 section 8 by the fan/blower 1. From the air mixing 

section 8 the conditioned air moves out of the unit 100 
through the supply air outlet 6 in the direction of the 
arrow designated G. Also, the exhaust air from the room 
2 0 is exhausted out of the room 2 0 through the return air 

30 exhaust outlet 24. The return air exhaust outlet 24 has 
a grill cover 24A and is mounted on the ceiling (not 
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shown) . Thus, the unit 100 may be mounted above the 
ceiling (not shown) , and the exhaust air outlet may be 
mounted on the ceiling (not shown) . Thus, each room or 
zone 20 has its own outside air ventilation inlet 4 and 
5 its own return air exhaust outlet 24. This design thus 
allows 

Heating and cooling of the zone or room 2 0 is 
carried out in the manner described presently. When the 
room or zone 2 0 needs to be cooled, water from the cool 

10 water main 15 is used. The cool water may be below 75° 
Fahrenheit and may be about 52° Fahrenheit. The cool 
water flows through the cool water runout pipe 15A to a 
two position three-way valve 11. The valve 11 opens so 
cool water flows through it, while at the same time the 

15 two position three way valve 11 is closed to the flow of 
warm water from the warm water runout pipe 16A. The cool 
water continues to flowing, and passes through a supply 
pipe 21 to a modulating three-way valve 12 (the purpose 
of which will be described presently) and proceeds to the 

20 pump 13. Pump 13 pumps the cool water to the water coil 
inlet 9, through the water coil 2, and out the water coil 
outlet 10. The cool water in the water coil 2 acts as a 
heat sink and cools the air in the air return section 7. 
Then the fan 1 continues to draws in return air into the 

25 air return section 7 and the incoming return air 

continues to be cooled by the coil 2. The fan 1 blows 
the cooled air into the air mixing section 8, while at 
the same time outside air enters the air mixing section 8 
through the ventilation air inlet 4 and mixes with the 

30 air in the air mixing section 8. 
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Now, the water exiting the coil outlet 10 
enters the return runout pipe 17A, as shown in FIG. 1. A 
thermostat 14 is provided that is in an electronic 
controlling relationship with the blower 1, the damper 
5 4A, the two position three way valve 11, the modulating 
three way valve 12, and the pump 13. The thermostat 14 
is indicated by the letter T in FIG. 1. The thermostat 
14, by controlling one or more of the above listed items, 
controls the temperature of the room or zone 20. 

10 Continuing with the above description of the 

cooling cycle, the modulating three way valve 12 is used 
when water returning from the coil 2 though coil outlet 
10 is still below 75° Fahrenheit. This means that the 
water is still relatively cool and can be reused to again 

15 act as a heat sink and remove more heat from the air in 
the air return section 7. Hence, the water flow is 
directed by the modulating three way valve 12 which 
directs the water to again cycle through the water coil 2 
and again acts as a heat sink and absorbs heat from the 

20 air return section 7. The water again makes its way to 
the water coils outlet 10, and if it is about 75° 
Fahrenheit as detected by the thermostat 14, the 
modulating three way valve 12 directs the water to the 
return water runout 17A (the modulating three way valve 

25 12 closes to the flow of water from the connecting pipe 
17B and the two position three way valve 11 opens once 
again to the flow of cold water) and from there the water 
flows into the return main 17. Also, the thermostat 14 
instructs the modulating three way valve 12 to open or 

30 close thus regulating how much return flow from the water 
coil outlet 10 should be recirculated through the coil 2. 
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For example, if the room or zone 2 0 is very- 
warm and needs to be cooled quickly, the thermostat 14 
instructs the two position three way valve 11 to open to 
the flow of cold water from the cold water runout pipe 
5 15A, and instructs the modulating three way valve 12 to 
open to allow the flow of cold water there through, and 
the pump 13 to pump and circulate the cool water through 
the water coil 2. The return water from the coil 2 flows 
directly through the return water runout pipe 17A and 

10 into the return water main 17. It is noted that no 

return water from the coil 2 flows through the modulating 
three way valve 12. This process/cycle is repeated until 
the thermostat 14 detects that the desired temperature is 
reached in the room or zone 20. 

15 If, on the other hand, the room 2 0 is already 

near the desired temperature and only needs to be 
slightly cooled, the modulating three way valve 12 is 
instructed by the thermostat 14 to open accordingly. 

When the modulating three way valve 12 opens it 

2 0 regulates how much return flow from the return water 

runout 17A is allowed to recirculate. For example, if 
zero gallons of return flow are permitted to recirculate 
through the modulating three way valve 12 this indicates 
a high level of cooling is required, and this is the 

25 situation described immediately above. But, if only a 

minor amount of cooling is required, then the thermostat 
14 instructs the modulating three way valve 12 to open 
and allow a portion of the return water in the return 
water runout pipe 17A to flow through the connecting pipe 

30 17B. The connecting pipe 17B connects between the 

modulating three way valve 12 and return water runout 
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pipe 17. The return water passes through the modulating 
three way valve 12 and from there pumped by the pump 13 
and recirculated through the water coil 2. For example, 
the modulating three way valve may open and allow one or 
5 two gallons per minute of return water to be recirculated 
through the water coil 2 along with an amount of water 
from the cool water runout 15A delivered through the 
supply pipe 21. 

When the return water is at substantially the 

10. same temperature as the room or zone 20, the return water 
has absorbed about all the heat energy it can and the 
thermostat 14 directs the modulating three way valve 12 
to close to the flow of return water. This causes the 
return water to be directed to the return water runout 

15 pipe 17A and to the return water main 17. Thus, the 
modulating three way valve 12 provides for an energy 
efficient unit 100. 

Similarly, if the room 20 needs to be heated to 
a temperature of, for example 75° Fahrenheit, warm water 

2 0 flows through warm water main 16 and into warm water 

runout pipe 16A and up to and into two position three-way 
valve 11. In this scenario the two position three way 
valve 11, under the control of the thermostat 14, is 
closed with respect to the flow of cool water. The warm 

25 water proceeds through the supply pipe and to the 

modulating three way valve 12. From there the warm water 
is pumped by the pump 13 into the water coil 2 . The 
water releases heat into the air in the return air 
section 7, and the blower 1 moves the air into the mixing 

30 section 8. The air then passes through the supply air 

outlet 6 and warms the zone or room 20. The water exits 
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water coil outlet 2 through the water coil outlet 10. If 
the room 20 is cold and immediate heating is required, 
then this process continues until the thermostat 14 
detects the desired temperature is achieved, and none of 
5 the return water is recirculated though the coil 2. Or, 
if the room 20 is already relatively warm (close to the 
desired temperature of 75° Fahrenheit) the thermostat 14 
will control the opening of the modulating three way 
valve 12. In this case, the modulating three way valve 

10 12 will open an amount to allow flow from the return 

water runout 17A to flow through the modulating three way 
valve 12 and mix with incoming water from the supply pipe 
21. The water then flows through the water coil 2. This 
process will repeat until the water in the return water 

15 runout 17A is about 75° Fahrenheit. At this point the 
room temperature and the water temperature will both be 
about 75° Fahrenheit. Once this temperature is reached, 
the water will flow out through the return water runout 
17A and into return water main 17. The thermostat 14 

2 0 controls the above processes in order to maintain the 

zone or room 2 0 temperature. 

Of course, in other embodiments, the fluid 
which is circulated may be comprise fluids suitable for 
use in refrigeration systems. 
25 It will be appreciated by those skilled in the 

art that while the variable constant volume 
cooling/heating unit has been described above in 
connection with particular embodiments and examples, the 
variable constant volume cooling/heating unit is not 

3 0 necessarily so limited and other embodiments, examples, 

uses, and modifications and departures from the 
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embodiments, examples, and uses may be made without 
departing from the variable constant heat ing/ cooling 
unit. All of these alternative embodiments are intended 
to be within the scope and spirit of the this invention. 



